Measurement of information disclosed by companies is a complex task. Accounting research usually relies on disclosure indices to obtain a proxy for the information disclosed by companies. However, there is no consensus about the best design for these indices. The purpose of this paper is to investigate if there are significant differences among the indices that are used in disclosure studies. Three indices that measure disclosure of forward-looking information are compared: A "quality index" of a multidimensional nature; a "scope index" designed specifically to measure the scope of information, and a "quantity index" that measures information disclosed exclusively in terms of quantity. Results of the empirical analysis indicate that although the indices are correlated, they have a big impact in the rankings of companies. Evidence against the idea of the irrelevance of the particular index chosen is provided.
INTRODUCTION
Corporate disclosure is critical for the functioning of an efficient capital market. Firms disclose information through regulated financial reports, including financial statements, footnotes, management discussion and analysis, and other regulatory filings (Healy and Palepu, 2001 ). In the last years, the nature of business has changed dramatically. To satisfy market information needs and provide information required for corporate transparency and accountability there is a consensus that business reporting model needs to expand beyond the traditional financial reporting model that emphasizes backwardlooking, quantified, financial information (Beattie, McInnes and Fearnley, 2004) . In recent times, demand for disclosure of listed companies has increased and bankruptcies of large companies listed on the most important stock exchanges place extra pressure on listed companies and standard setters for increase in corporate reporting quality (Beretta and Bozzolan, 2005) . Disclosure topics continue to attract a great interest in accounting research. However, some relevant questions are still open, such as the measurement of disclosure quality.
It is common to use disclosure indices in order to obtain a proxy for disclosure quality. However, there is no consensus about the best design for these indices. In most disclosure studies a measure of the level of information disclosed is used, under the assumption that quality or transparency of disclosure is captured. Better conclusions may be obtained from disclosure studies if the disclosure measure is designed in terms of quality. It is possible to conjecture that the results of studies in this research field might differ if different measures are used.
The purpose of this paper is to determine the impact that the fact of using different measures for information disclosure may have in disclosure studies. Three indices are compared: a "quality index" of a multidimensional nature; a "scope index" designed specifically to measure the scope of information, and a "quantity index" that measures information disclosed exclusively in terms of quantity. Scope and quantity indices are selfconstructed indices -designed according to methodologies used in previous literatureand the quality index was designed by Beretta and Bozzolan (2005) . As far as our knowledges reaches, there is no previous empirical evidence showing how the use of different measures of voluntary disclosure might yield different results. This evidence would contribute to the existing literature by helping to reveal difficulties associated to information measurement.
For the empirical analysis, we focus on forward-looking information published in annual reports of IBEX 35 Spanish companies. The indices are compared by using descriptive analysis and correlation analysis. Moreover, companies are also ranked according to indices values.
Our results suggest that the choice of the index plays a crucial role in empirical disclosure studies. Different indices produce significantly different rankings of companies in terms of their disclosure. Consequently, the results of disclosure studies may be determined by that choice.
The rest of the paper is organized as follows: in the next section we review the literature related to our research. Section 3 describes the methodology employed in the analysis. Section 4 presents the results of the empirical analysis. Section 5 summarizes the main contributions of the paper.
PREVIOUS LITERATURE
One of the most important limitations encountered in disclosure studies is the difficulty in measuring the extent of voluntary disclosure (Healy and Palepu, 2001) . In this section we review the literature on disclosure measurement.
Quality is a complex concept, and has a multifaceted and subjective nature (Beattie, McInnes and Fearnley, 2004) . There is no theoretical support that enables to construct proxies for this concept. The extant literature adopts a variety of approaches to disclosure measurement, under the implicit assumption that what is being measured is disclosure quality. Although some of the studies adopt a qualitative perspective (readability or linguistic analysis), the use of disclosure indices has become generalised in research. According to Beattie, McInnes and Fearnley (2004) , the different approaches followed to measure disclosure can be classified in two categories: subjective ratings or semi-objective studies.
Subjective ratings refer to analysts' scores that rank companies according to the amount of information disclosed. This includes scores elaborated by the AIMR 1 (Association for Investment Management and Research) or by Standard & Poor's. Semi-objective studies include those that use tools such as thematic content analysis, readability studies, linguistic analysis, and disclosure indices.
Although AIMR and Standard & Poor's scores are used in many studies, analysts' subjectivity could influence their validity. Moreover, the number of companies that compose the AIMR or S&P samples cause self-selection bias, since these scores are only available for certain companies and not for the whole population.
In order to overcome limitations of subjective ratings, self-constructed disclosure measures are developed. The use of disclosure indices designed by the researcher to measure the level of both mandatory and voluntary information has become widespread.
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(1) As of 9 May 2004, AIMR changed its name to CFA institute.
One way of measuring information disclosed is to count all data items, as the number of words or sentences included in the annual report (Marston and Shrives, 1991) . It is common to employ the sentence as the unit of analysis (Entwistle, 1999; Williams, 1999; Hussainey, Schleicher and Walker, 2003; Aljifri and Hussainey, 2007) . However, it is not clear yet whether the use of a measure of information quantity is the most appropriate way of obtaining a proxy for disclosure quality. A higher number of sentences disclosed do not necessarily imply a higher level of transparency or a higher information quality.
Most of the indices used in the empirical disclosure literature consider scope (or coverage) as a proxy for disclosure quality (Singhvi and Desai, 1971; Cooke, 1989; Wallace, Naser and Mora, 1994; Giner, 1997; Haniffa and Cooke, 2002; Alsaeed, 2005; Hossain, Ahmed and Godfrey, 2005; Hossain and Reaz, 2007) . It is common to design an index that takes into account several information items, which are measured in terms of dummy variables, considering the two possibilities of disclosure (value of 1) versus non-disclosure (value of 0). Other times, items are valued according to the nature of the information assigning a higher value to quantitative information (Botosan, 1997) , or they are weighted in correspondence with their relative importance, although there is no consensus about the convenience of weighting them. In fact, most authors prefer to employ unweighted indices due to the subjectivity that weighted measures might introduce (Ahmed and Courtis, 1999) .
More recently, Beattie, McInnes and Fearnley (2004) provided a richer perspective than the simple count of disclosed items, and according to this framework, Beretta and Bozzolan (2005) proposed an index that measures disclosure quality and has a multidimensional character. This index takes into account two dimensions: quantity and richness of disclosure. These dimensions are then divided into sub-dimensions that aim to include factors related to disclosure quality. It seems to be clear that quality is a complex concept that depends on different factors. Several dimensions are expected to be related to information richness, and in this sense, Beretta and Bozzolan (2005) base their measure of quality of disclosure on relevant frameworks (AICPA, 1994; FASB, 2001; CICA, 2002) . The development of this new multidimensional index provides a great opportunity to start a debate about the parameters associated with disclosure quality. Table 1 presents some of the studies that employ an index based on the level of coverage of certain topics. In spite of the generalized use of this type of indices, there is no empirical evidence supporting the association between scope or coverage and quality of information disclosed by companies. Some care is needed when using these indices as a proxy for disclosure quality, because a higher number of disclosed items are not necessarily a sign of a higher information quality. Besides, although the design of these indices is similar, there is no evidence supporting the fact that the results obtained by using different indices are comparable. We conjecture that these results might be different despite of using similar indices and consequently not comparable.
EMPIRICAL ANALYSIS
The objective of this study is to compare several disclosure indices, so as to investigate how the use of diverse disclosure measures influences the results obtained from disclosure studies. Three indices are investigated: quality index, scope index and quantity index. Scope and quantity indices are self-constructed indices, the first designed specifically to measure the scope of information, and the second to measure information disclosed only 3 Disclosure indices design: Does it make a difference? Beretta and Bozzolan (2005) .
We focus on forward-looking information disclosed in the annual report. The existence of an index specifically designed for the measurement of forward-looking information (Beretta and Bozzolan (2005) index) is at the basis of our choice. However, the choice of forward-looking information is also motivated by its relevance to decision making. The importance of prospective financial information for investors was pointed out by several official reports (AICPA, 1973; ICAEW, 1975; AICPA, 1994; FASB, 2001; CICA, 2002; ICAEW, 2002) .
The sample is composed of the listed companies that make up the Spanish IBEX 35 stock market index during the period 2000-2004. We exclude financial companies because of their special characteristics. For a company to be included in the sample, it was required that it was one of the companies considered to calculate the index at least in one of those years. The final sample was composed of 36 companies over 3 years (2002, 2003 and 2004) . The choice of IBEX 35 companies is dictated by the need to keep the task of content analysis of the annual report to a manageable level and by the higher tendency for disclosure of these companies. Previous research has shown (Espinosa and Trombetta, 2007) that in the Spanish market, size is associated to a higher amount of information disclosed.
The sources of information are consolidated annual reports. The whole of the annual report was analysed. Although there are other sources of information, previous literature has shown that the annual report provide a good proxy for the level of information disclosed by a company (Botosan, 1997) . The reports were obtained from the companies' websites.
The code unit chosen is the sentence. Quantification may be done in a number of ways. Hackston and Milne (1996) suggest that measurement error between various quantification techniques is likely to be negligible. Therefore, using sentences for both coding and measurement seems likely to provide complete, reliable and meaningful data for further analysis (Milne and Adler, 1999) . Quality and quantity indices use the sentence as recording and measurement unit. However, as it is explained below (see section 3.1.2.) the scope index has a different measurement unit, as an ordinal scale of three ranks is used to measure sentences.
In order to assure robustness of results, the coding process must be reliable. A preliminary test was performed so as to set up several coding rules that enable to minimize subjetivity in the coding process. Using the same procedure as Beretta and Bozzolan (2005) , two annual reports (excluded from the sample) were examined independently by two different researchers, and the results were compared to identify possible disagreements and measure reliability.
Once the coding criteria were established and the reliability of the preliminary coding was considered to be satisfactory, the whole sample (108 annual reports) was coded according to the criteria established in the design of each index, which are described as follows.
Indices design
The three different indices used are shown below:
Quality Index Scope Index Quantity Index
The quality index (QLI) is designed according to Beretta and Bozzolan (2005) 2 and is claimed to capture both quantity and quality of forward-looking information disclosed by companies. Our purpose is to adopt the multidimensional framework designed by Beretta and Bozzolan (2005) for the appreciation of disclosure in order to consider both the quantity of information disclosed and the richness of its content.
Beretta and Bozzolan (2005) distinguish two dimensions measured by two different indices: relative quantity index and richness index (see table 2).
Disclosure indices design: Does it make a difference? Relative quantity index (RQT) is calculated by the difference between observed disclosure for a company and the expected disclosure, which is estimated through standardized residuals of an OLS regression, using size and industry as independent variables. Many studies support, empirically, the influence of both size and industry on disclosure. The higher the difference between the quantity of the information disclosed by the company and its expected value, the higher the value of the index.
The richness index (RCN) aims to capture only disclosure quality. It includes two other dimensions: width and depth.
Width (WID) depends on both coverage (COV) of important topics (topics disclosed at least once divided into total number of topics considered) and on dispersion (DIS) of disclosure (which measures concentration of the items disclosed). Forward-looking disclosure is classified taking into account the suggestions of the Jenkins report (AICPA, 1994) . The following items are chosen: strategy, corporate background (including four items: financial structure, corporate structure, organizational structure and operations), external environment (including four items: political, economic, financial and social items, environmental topics, industry and legal aspects).
Coverage and dispersion are measured in the following way:
[1]
[2]
Where: INF ij has a value of 1 if the annual report of company i discloses forward-looking information about subtopic j, and 0 otherwise. P ij is the amount of information disclosed in subtopic j (number of sentences) divided by total disclosure of company i (total number of sentences with forward-looking information). st is number of topics (9 topics).
The value of width dimension is obtained as the arithmetic mean of coverage and dispersion dimensions:
[3]
Both coverage and dispersion are associated to information richness, under the assumption that the fact of revealing information about a higher number of relevant topics is related to the richness of the information provided (higher coverage) and that information quality will be greater when information published about each of the topics considered is high instead of disclosing only a few information units about some of them (higher dispersion). Since the coverage dimension (COV) is built in a similar way as most of indices employed in previous literature, this measure will also be examined independently, in order to extend comparisons among different indices.
Depth (DEP) depends on the type of measure used in an information unit (MSR), on the communication of the economic sign of the disclosed items (ES) and on the outlook profile of disclosed information (OTL). Sentences containing information about measures and economic sign, as well as information about actions, programs, or any information useful for forecasting must contribute to the quality of global disclosure for a company. Therefore, these features are expected to be related to information richness.
First, an economic sign and measure index (ESM) is calculated as follows:
[4]
Where: Id i is total forward-looking disclosure of company i (number of sentences). MSR ij has a value of 1 if a measure of j forward-looking information (quantitative or qualitative) is disclosed in the annual report of company i and 0 otherwise. ES ij has a value of 1 if the economic sign of information j is disclosed in the annual report of company i and 0 otherwise.
Second, the outlook profile index (OTL) is obtained:
[5]
Where: OTL i is the outlook profile index for company i. ACP ij has a value of 1 if the j information (forward-looking) disclosed by company refers to decisions, actions or programs and 0 otherwise. FL ij has a value of 1 if the j forward-looking information disclosed by company i can be considered as useful for investors forecasts (sales, earnings, and other financial data).
Depth is obtained averaging the economic sign and measure index and the outlook profile index.
[6]
Next, richness is obtained as a result of averaging width and depth. As a result, this index is composed of several dimensions that are expected to be related to information quality.
[7]
Finally, the quality index (QLI) is obtained making the average between the relative quantity index and the richness index. Simple averages are used since there is neither evidence nor theoretical motivations to weight the indices. The value of the index ranges between 0 and 1.
[8]
This includes different dimensions, associated with both quantity and quality of the information disclosed by a company. In this sense, it is an important step forward in order to develop a proxy for quality of disclosure.
The scope index (SCI) is a self-constructed index that is very similar to many indices employed in the previous literature. For a given a list of items, the index is calculated as the result of dividing the number of forward-looking information items disclosed by that company by the total number of forward-looking information disclosure items that might be disclosed. The list of items chosen is based on the guidance offered by professional bodies and the classification scheme suggested by Robb, Single and Zarzeski (2001) , where forward-looking information is grouped into three categories: corporate background, environment and strategies. Three more categories were added so as to obtain a more complex index: information related to dividends policy, investments, and organizational matters. Hence, six categories of forward-looking information are considered:
Environment (legal issues, nature, economy, etc). Company's development (market position and company's earnings). Goals, strategies and business policies. Information related to dividends policy. Information about future investments. Organization and corporate structure.
Moreover, a higher value is assigned to quantitative information than to narrative information, under the assumption that quantitative information is more specific than qualitative information. This procedure is in line with previous studies (Botosan, 1997) . Quantitative information seems to imply greater liability, and hence an increase in reputational costs (Bhrojraj, 1999) . Narrative information is more easily manipulated (Balata and Breton, 2005) . However, the scope index is not a weighted index; the importance given to each category is the same. The punctuation for each item ranges from 0 points if there is no forward-looking information of that type to 0.5 points if the information provided is narrative and to 1 point if the information is quantitative (see table 3 ).
[9]
Disclosure indices design: Does it make a difference? Although this index looks similar to the coverage dimension (COV) of the Beretta and Bozzolan (2005) index, there is a difference to be highlighted: it does not only measure coverage. A company that discloses information regarding all the items but without any quantitative measure would score the maximum value in the coverage dimension (COV), but it would only score half points in the scope index (SCI). Moreover, information categories are not exactly the same. Nevertheless, the design is very similar, like most of the indices employed in previous studies, and consequently an agreement in the measurement of disclosure is expected.
Quantity index
The quantity index (QNI) is designed to measure the amount of information disclosed by companies, taking into account only number of units (sentences) with forward-looking information. Every sentence with forward-looking information is considered. It is a simple index that only captures absolute quantity of disclosure. This index is standardised in order to make it relative to the sample, and is calculated as follows:
[10]
Where: fl i is number of sentences with forward-looking information disclosed by company i. Max is maximum number of sentences with forward-looking information disclosed by a company across the sample. min is minimum number of sentences with forward-looking information disclosed by a company across the sample.
The quantity index also ranges between 0 and 1.
Coding, reliability tests and analysis
We study 36 firms during 2002, 2003 and 2004 . Therefore 108 annual reports were analyzed in order to find sentences with forward-looking information. These sentences were coded according to the criteria mentioned above for each index. The appendix includes some examples of how coding rules were applied to codify each sentence for each of the three indices.
A preliminary test was conducted so as to homogenize coding rules among different coders (inter-coder reliability). This test was applied to two annual reports of companies which were not included in the sample. Coding of sentences according to their information content (scope index) did not involve noticeable difficulties, and had a high reliability. However, in order to obtain the values of the quality index, several dimensions were coded (content, economic sign, measure and outlook profile). The reliability was tested for each of these dimensions by employing the alpha agreement coefficient proposed by Krippendorf (1980) . On average, the value of the coefficient was around 0.75, which is sufficiently above the reference value of 0.60 for a reasonable level of reliability. As results were satisfactory, we coded the whole sample and obtained the values for the three indices. At the end of the process, a reliability test was performed again, obtaining an average value of 0.86 for the coding of the quality index dimensions.
Once the whole sample was coded and the robustness of this process was verified, a statistical analysis is performed to analyse the values of each index. Values are compared through a descriptive analysis, where descriptive statistics, correlations and distributions are observed. In addition, companies are ranked according to the values of each index, searching for possible differences in rankings due to the use of one particular index instead of another.
The analysis includes not only quality, scope and quantity indices, but also one of the quality index dimensions, coverage (COV), which was designed according to traditional criteria, based on the coverage of information items made by the company. Table 4 contains the descriptive statistics 3 for the values of the indices, whereas tables 5 and 6 show correlation coefficients. The dimensions of the quality index are also included. Since some of the three main indices do not follow a normal distribution (as indicated by Kolmogorov-Smirnov test), we evaluate correlations among them with the Spearman rank test.
RESULTS
Since the median does not differ greatly from the mean, we can claim that there is no presence of outliers. The distribution of the values is uniform, as can be inferred by the percentiles values.
Indices values are expected to be correlated, (see table 5 ) since indices share the same purpose, i.e. to measure forward-looking information disclosed by companies. All correlations are statiscally significant, and the highest correlation exists between quality and quantity indices (0.715). However, this does not necessarily imply that the use of different indices will not have a significant impact in the results of disclosure studies that use this kind of measures. Although they may be measuring information attributes that might be related, the use of one index or another may lead to a different ranking of the companies being analized and, as a result, affect the empirical evidence obtained.
Other interesting conclusions might be drawn from the results presented in table 6. The dimensions that compose width -i.e. coverage (COV) and dispersion (DIS) -are correlated with the width (WID) index. Those that comprise depth -i.e. economic sign and measure (ESM) and outlook profile (OTL) -are also correlated with the depth (DEP) index. Correlations are high and statiscally significant as expected, given that the indices are composed by these dimensions. The coverage (COV) and dispersion (DIS) dimensions are also correlated, although the correlation is lower (0.785). Finally, the correlation between economic sign and measure (ESM) and outlook profile (OTL) is low (0.338), although it is statistically significant (p<0.01). This result is consistent with the purpose of the quality index, which considers coverage and dispersion associated to information width, and measure, sign and outlook profile as an indicative of information depth. However, there is no relationship between width and depth dimensions, as it was expected. Although there is a low correlation between them (0.118), the value is not statiscally significant. It seems that they measure different aspects theoretically related to information richness. Finally, table 6 also includes correlations between the dimensions of the quality index and the scope and quantity indices. These correlations are low or non-significant as expected. The scope and quantity indices are designed as most of the indices in previous literature and do not capture features that are related to information richness.
Disclosure indices design: Does it make a difference? Next, companies were ranked according to the values of each index in order to assess the effects of using different indices on these rankings. The results are included in tables 7, 8 and 9. We show that rank-orderings differ depending on the index used. A partial ranking is performed, year by year, and the results show that there is no agreement in the order of the companies when considering different measures. These results show differences when companies are ranked according to the values of the three different indices. For instance, Abertis in 2002 comes first in the ranking when using the quality index, but it comes fourth when the coverage index is used. However, again in 2002, the same company is far from the top in the rankings according to the scope and quantity indices. In 2004, Inditex (Industria de diseño textil, S.A.) is at the bottom when using the quality and quantity indices, but it comes third for the scope index. Additionally, there are also differences in the rankings by year. For example, Abertis leads the quality index ranking in 2002 but it is at the bottom in the following years.
These rankings reflect the impact of using one particular index to measure information disclosed by companies. Although there was some concordance in the distributions of the values obtained for disclosure indices, measurement of information disclosed by companies through each of the indices leads to significant differences. Quality, scope and quantity measures produce different rankings. Even indices that are similar, such as the scope index and the coverage dimension of the quality index, do not agree in the results. Therefore any difference in the design of the disclosure measure is likely to influence the results obtained from disclosure studies, as self-constructed indices are one of the variables usually employed in this research area.
Linear regression analyses are frecuently performed in empirical disclosure research. Some authors propose to transform absolute values into ranks to overcome limitations of linear regressions (Wallace, Naser and Mora, 1994; Cooke, 1998; Chavent et al., 2006) . Results from rank regressions will be affected by the use of diverse disclosure indices since they result in different companies' ranking.
Some companies score a similar relative value for more than one index and therefore they are in the same place in the ranking. However, this does not influence our general conclusions, since there are important divergences. In fact, there are companies that score a high place in the ranking according to one of the indices and, at the same time, are in one of the lowest places in the ranking according to some of the other indices. 
CONCLUDING REMARKS
The aim of this paper was to make a comparison among several disclosure indices. Two selfconstructed indices were compared with a more sophisticated index that has been developed by Beretta and Bozzolan (2005) to measure both quantity and quality of disclosure.
The sample was composed of non-financial listed companies that make up the Spanish IBEX 35 stock market index during the period 2000-2004. The sources of information were the annual reports of companies. The code unit chosen was the sentence and we focused on forward-looking information due to the relevance of this type of information for external users.
Comparisons among indices were performed by using descriptive procedures. Our results provide evidence against the idea of the irrelevance of the particular index chosen in disclosure studies. The choice of an index instead of another can affect crucially the results of the analysis.
To summmarize, our results provide empirical evidence about the importance of the design of an index to measure disclosure of information. The main indices analysed could be used as a proxy for the global disclosure of a company, because they seem to be correlated. Particularly, disclosure quantity can be used as a proxy of disclosure quality. In spite of this, the use of one particular index has a big impact in the rakings of companies. This analysis reveals differences when disclosure is measured through differenciated indices that capture different concepts, such as quality, scope or quantity. Even the use of similar indices (scope index and coverage dimensions) presents some divergences. This supports even more strongly the idea of a non-trivial impact that the selection of a measure of disclosure might have in this research area.
The measurement of disclosure seems to be an important limitation in this research area. It is a controversial question that is still open. Efforts must be made to solve the limitations associated to information disclosure measurement, specially looking for an increase in comparability among measures. It is necessary to be cautious in the design of the disclosure index and define its objectives clearly, explaning in detail the purpose of the measure. Prior studies pointed out the importance of measurement units and scales and other problems associated to index design (Jones and Alabaster, 1999; García-Meca and Martínez, 2004) , which could be explored in future research.
Our research provided evidence of the consequences of selecting one particular design for the disclosure index. Future research will have to test the impact that the selection of the disclosure index has on the results obtained from the research about disclosure topics, such as determinants and consequences of disclosure. However, that is beyond of the scope of this paper. Information related to management´s hypothesis and expectations.
APPENDIX
Goals, strategies and business policies.
Sentence with forward-looking information.
Sentence 3 (Telefónica, 2003):
"Projections for 2005 indicate that the acquisition of TBI will increase turnover of Abertis by 17%, whilst consolidating activity in the airport sector, which will be similar in scale to Telecommunication Infrastructures, representing some 15% of income."
